. Additional backcross and intercross animals were individually typed for recombination using markers besubstitutions so that mutant alleles frequently encode proteins that are selectively inactivated in discrete functween D11Mit78 and D11Mit226, positioning the lymphoma susceptibility mutation within a 1.37 cM region tional domains. Here, we describe a strikingly severe, embryonically lethal mutation that establishes a role for between D11Mit106 and D11Mit2 (see Supplemental Data). Ikaros in the development of a wide range of blood cells, resulting from a point mutation that selectively inactivates When Plstc/ϩ carriers were selected using the flanking SSLPs and intercrossed, no homozygotes for the Ikaros' DNA binding. The contrast between this potent preleukemic Plstc/ϩ heterozygotes confirmed that they indicated that there were no distinct differences in ␤-major and ␣-globin transcript expression levels beand umbilical circulations ( Figure 1E ), very low hemoglobin and hematocrit in peripheral blood, and total red tween anemic Plstc/Plstc E15.5 fetal livers and their nonanemic littermates ( Figure 1F ). This suggested that blood cell numbers less than 20% of values in normal littermates or heterozygotes ( Table 2 ). The majority of there was no defect in the production of adult globins nor any chain imbalance in globin in the mutants and red cells in peripheral blood were yolk sac derived and of normal appearance, with fetal liver-derived erythrocytes that thalassemia could be excluded as a cause of the fatal anemia. Nuclear extracts prepared from Plstc/Plstc less than 5% of controls ( Figure 1E and Table 2 ). Fetal liver cellularity of Plstc/Plstc E15.5 embryos was also fetal liver showed that there was normal EKLF DNA binding activity in gel shift assays with a specific EKLF sufound to be reduced to half that of wild-type littermates (p Ͻ 0.001) with Plstc/ϩ embryos having moderately pershift (data not shown). Hematopoietic colony assays in vitro revealed a small 40% reduction in the number reduced numbers (p ϭ 0.02) ( Figure 3A) . The recessive embryonically lethal anemia mapped to the same genoof burst-(BFU-E) and colony-forming unit-erythroid (CFU-E) precursors measured in Plstc/Plstc fetal livers mic region as the lymphoma susceptibility and the two phenotypes did not segregate in over 2400 meioses compared to normal littermates (Table 2) (Figure 4A, lanes 3-5) . Supershift experiments confirmed Plstc homozygous fetuses lacked Thy1 ϩ cells entirely (p Ͻ 0.001) (Figures 3B and 3C) , and the overall thymic that this complex contains both HA-VI and Flag-I, whereas the dimeric complex contains only HA-VI (Figcellularity was 10% of wild-type (p Ͻ 0.001) (Figure 3A) . (Figure 5Aj-5Al) . Thus, wild-type fetal liver cells ( Figure 4D ). In contrast, Ikaros was expressed at normal levels but did not localize to the Ikaros point mutant protein competes efficiently with Aiolos. these foci in the Plstc/Plstc embryos ( Figure 4D ). Figure  1E ). An increase in the ratio of embryonic to adult globin is required for correct stem cell migration/colonization of adult hematopoietic niches. would be expected, however, as a secondary effect of the deficiency of fetal liver erythrocytes and normal
Ikaros
The failure of T and B cell differentiation in homozygous and heterozygous Plstc fetuses parallels defects numbers of yolk sac erythrocytes (Table 2) 293T cells (Cobb et al., 2000) . DNA binding activities of EKLF from The G1 founder was bred from a G0 mutagenized male injected intraperitoneally with ENU (Sigma, St Louis, MO) at ‫01ف‬ weeks of age.
fetal liver cells were assayed by gel shift as previously described (Perkins et al., 1995 
